Purpose Research suggests stereotype endorsement or self-stigma serves as a barrier to functioning and wellbeing among persons with schizophrenia. Little is known about how stable self-stigma is and whether it is linked over time with related constructs such as discrimination experiences and psychological distress. Methods Stereotype endorsement and discrimination experiences were assessed using the Internalized Stigma of Mental Illness Scale and psychological distress was assessed using the Emotional Discomfort component of the Positive and Negative Syndrome Scale, at three points in time across 1 year. Results Path analyses indicated that the constructs of stereotype endorsement and discrimination experiences are stable over periods of 5-7 months and may fluctuate over 12 months. Further, the constructs of stereotype endorsement and discrimination experiences were related to one another concurrently, but analyses failed to detect a relationship over time. Neither construct was related to psychological distress over time. Conclusions Self-stigma is a stable construct in the short term, and is distinct from related constructs such as discrimination experiences and psychological distress.
Introduction
Despite increased awareness of the nature of schizophrenia spectrum disorders, many among the general public hold stereotyped beliefs about persons with these conditions [1, 2] . Categorically referred to as stigma, these beliefs include heightened expectations of violent and disorderly behavior, lack of personal competence, as well as an inability to sustain gainful employment or make informed decisions [3] [4] [5] . Link and Phelan [6] have described three mechanisms by which stigma may affect individuals with mental illness. At the broadest level, structural/institutional mechanisms and legal restrictions can restrict opportunities for stigmatized individuals. At the level of individual interactions, overt and subtle discriminatory behaviors can negatively affect stigmatized individuals. For example, community members may reject or seek social distance from persons with schizophrenia [7, 8] , which can negatively affect social relationships and mood [9] . Finally, awareness of stigma can directly affect stigmatized individuals' self-perceptions.
Two main mechanisms are proposed for how stigma can affect individuals' self-perceptions. Link's modified labeling perspective posits that generally held stereotypical attitudes about people with mental illness take on personal relevance among diagnosed individuals, who then incorporate them into self-conceptions [10] . Research examining the modified labeling perspective tends to use the Devaluation-Discrimination scale [11] , which examines degree of endorsement of negative attitudes that ''most people'' might hold about persons with mental illness. A second manner in which stigma can impact self-conceptions concerns the more overt process of internalization of stigmatizing views. Individuals who internalize stigma come to directly agree with stigmatizing views about mental illness and agree that they apply to them (e.g., that one is incapable of working as a result of having a mental illness) and incorporate these views into their identity [12] .
The internalization of stigma (also referred to as stereotype endorsement or self-stigma) may represent a potent barrier to functioning because it may incline persons to believe that they are not equal members of their communities and to entertain self-fulfilling prophecies of failure [13] [14] [15] . The levels of distress that self-stigma produces may further exacerbate symptoms or other underlying neurobiological factors associated with illness [16] , increase risk for suicide [17] and possibly lead some with mental illness to reject that they are ill or at least to reject treatment [18] [19] [20] [21] [22] , creating a vicious cycle of dysfunction. Internalized stigma has been found to predict more severe levels of symptoms when assessed concurrently and prospectively [23] [24] [25] and is also linked with lower levels of self-esteem [26] .
Despite the considerable number of studies that have been conducted regarding self-stigma, several unaddressed issues remain. One area that remains unclear is the extent to which the internalization of stigmatizing views is related to the experience of stigmatizing interactions. Studies have linked the experience of rejection and other negative social interactions to poorer life satisfaction and self-esteem [15, [27] [28] [29] , and research has observed a relationship between report of rejection experiences and endorsement of awareness of stigmatizing community attitudes as reflected in the Devaluation-Discrimination scale [30] . However, research has yet to explicitly examine the extent to which the experience of stigmatizing interactions, such as social rejection, is directly related to the explicit internalization of stigmatizing views.
Another understudied issue concerns the stability of self-stigma over time. The extent to which negative beliefs about the self and one's mental illness persist over time has not been studied. Furthermore, the degree to which stereotyped beliefs about one's mental illness overlap with the experience of discrimination and distress has not been studied. It is not known whether stereotype endorsement, discrimination experiences, and distress represent distinct constructs that meaningfully persist over time, influencing one another in the moment but following their own course over time, or if they are simply reflective of a general underlying state of dysfunction. An understanding of these issues would have several important implications. For one, it would illuminate the issue of whether a person's level of stereotype endorsement is more a function of a stable belief or of current or previous discrimination experiences. It would also address whether helping to reduce discrimination experiences would necessarily reduce previously existing self-stigma.
To address these issues, we used structural equation modeling to simultaneously examine the relationships among assessments of discrimination experience, stereotype endorsement (internalized stigma) and distressed mood in a sample of persons with schizophrenia-spectrum disorders assessed over three time points within the period of 1 year. Given the lack of prior studies on the topic, we considered these analyses to be largely exploratory and planned to examine whether the measurements of each construct at each time would be related to: (i) measurements of that same construct at other time points or (ii) other constructs at the same time point. We were also interested in investigating whether stereotype endorsement and discrimination experience were related to an index of psychological distress concurrently and over time.
Methods

Participants
Ninety-five males and 15 females with SCID [31] confirmed DSM-IV diagnoses of schizophrenia (n = 73) or schizoaffective disorder (n = 37) were recruited from a comprehensive day hospital at a VA Medical Center and local community mental health center for a larger survey of the effects of cognitive therapy and vocational rehabilitation in schizophrenia. All participants were receiving ongoing outpatient treatment and were in a non-acute or stable phase of their disorder, defined as no hospitalizations or changes in medication or housing in the last month. Participants with active substance dependence or those with a documented history of mental retardation were excluded. Participants had a mean age of 46.03 (SD = 10.09), a mean educational level of 12.57 (SD = 2.24) and a mean of 7.58 (SD = 9.61) lifetime psychiatric hospitalizations with the first occurring on average at the age of 27.19 (SD = 9.79). Forty-one percent of the sample was Caucasian, 58% was African American, and 1% was Latino.
Instruments
The Internalized Stigma of Mental Illness Scale (ISMIS) [13] is a 29-item questionnaire designed to assess subjective experience of stigma. It presents participants with first-person statements and asks them to rate on a 4-point Likert scale the extent to which they agree or disagree. Items are then summed to provide five subscale scores. For the purposes of this study, we were primarily interested in two of these scales: Stereotype Endorsement, which reflects agreement with negative stereotypes of mental illness and Discrimination Experience, which reflects current mistreatment attributed to the biases of others. All subscale scores are calculated as averages with higher scores suggesting graver experiences of stigma. Evidence of acceptable internal consistency, test-retest reliability, factorial and convergent validity has been reported by the authors [13] .
The Positive and Negative Syndrome Scale (PANSS) [32] is a 30-item rating scale completed by clinically trained research staff at the conclusion of chart review and a semi-structured interview. It is one of the most widely used semi-structured interviews for assessing the wide range of psychopathology in schizophrenia. For the purposes of this study, we were interested in an index of psychological distress and, therefore, used the factor analytically derived Emotional Discomfort component, which includes the symptoms of depression, anxiety, guilt and active social avoidance [33] . Assessment of inter-rater reliability for this study was found to be good to excellent with intraclass correlations for blind raters.
Procedures
The research review committees of Indiana University and the Roudebush VA Medical Center approved all procedures. Following informed consent, diagnoses were determined using the Structured Clinical Interview for DSM-IV conducted by a clinical psychologist. Following the SCID, participants were administered the PANSS and ISMIS as part of an assessment battery for participants entering a vocational rehabilitation research program. A research assistant was available to assist participants if there were difficulties reading or understanding the questionnaire. PANSS ratings were performed blind to responses to the ISMIS. PANSS interviews were conducted by trained research assistants with a minimum of a B.A. degree in a field related to psychology.
Within two weeks of completing the baseline assessments, all participants were offered a 6-month part-time, paid work placement within the VA medical center. More information about placements and support services have been reported elsewhere [34] . The PANSS and ISMIS were administered a second time 5 months after baseline assessments were completed, and a third time 1 year after baseline assessments were completed (i.e., 7 months after the second assessments were completed).
Analyses
Data analysis was conducted in three phases. First, correlations were obtained among all three variables of interest at each time point. Second, if significant correlations were found between and among measurements of stereotype endorsement and discrimination experiences over three time points, we planned to explore these concurrent and prospective relationships using a measured-variable path analysis using structural equation modeling software. Third, if correlations were observed between the PANSS emotional discomfort score and stereotype endorsement and discrimination experience, we planned a second path analysis exploring these relationships in a similar manner.
We analyzed the hypothesized models using LISREL 8.8 [35] . In our path analyses, we treated the baseline measures of stereotype endorsement, discrimination, and distress as exogenous variables and all of the Time 2 and Time 3 measures of these constructs as endogenous variables. In the first model, we proposed that stereotype endorsement and discrimination would predict each other over time. In the second model, we proposed that discrimination and distress would predict each other over time but that stereotype endorsement would be independent of the other two over time. Additionally, for both models we predicted that these constructs would all be related at a single time point.
We evaluated model fit using the chi-square statistic (v 2 ) and the root mean square error of approximation (RMSEA). The chi-square statistic tests the difference between the observed correlation matrix and the theoretically proposed correlation matrix. A small, non-significant chi-square is desired, which indicates that the observed correlations are not significantly different from the expected correlations [36] . The RMSEA indicates how well the model would fit the hypothetical population covariance matrix. Acceptable values are 0.0-0.10, with smaller RMSEAs indicating adequate fit and values less than 0.05 indicating good fit [37] . Parameters were estimated by full information maximum likelihood, which uses all of the observed data and is superior to traditional methods of handling missing data [38] .
Results
Data were checked for normality and fit assumptions for parametric statistics. The zero-order correlations, means,
and standard deviations for all study measures are presented in Table 1 . As expected, we found that stereotype endorsement at baseline, 5 months, and 12 months was moderately to strongly related to all three time points of discrimination. We also found that the relationship between stereotype endorsement and distress over time was inconsistent, and the two constructs were unrelated at several time points. In contrast, the relationship between discrimination and distress was much more consistent as evidenced by significant correlations across most time points (see Table 1 ).
Path analysis
Model 1: Initially, we were interested in determining if two different aspects of stigma (i.e., stereotype endorsement and discrimination) predicted each other over time. We began with a theoretical path model based on the hypothesis that, consistent with the moderate to strong correlations among the variables, each subtype would predict the other subtype prospectively. In other words, we hypothesized that stereotype endorsement at baseline would predict discrimination at 5 months and vice versa. Additionally, we hypothesized that the cross-lagged paths from 5 to 12 months would also be significant. The basic model testing our hypotheses showed good fit to the observed data, v (2, N = 110) 2 = 0.32, p = 0.85, RMSEA = 0.000, and is presented in Fig. 1 .
The findings from the model indicate that stereotype endorsement and discrimination do not predict each other over time; none of the cross-lagged paths for all three time points were significant. Moreover, autoregressive paths for stereotype endorsement and discrimination (e.g., SEB stereotype endorsement at baseline, DISCB discrimination at baseline, SE5 stereotype endorsement at 5 months, DISC5 discrimination at 5 months, SE12 stereotype endorsement at 12 months, DISC12 discrimination at 12 months, DB distress at baseline, D21 distress at 21 weeks, D52 distress at 52 weeks * p \ 0.05; ** p \ 0.01 All other paths are significant at the 0.05 level discrimination at baseline predicting discrimination at 5 months) were significant. We failed to find that the baseline measures of stereotype endorsement and discrimination predicted 12-month measures of these constructs. Our findings thus failed to suggest that these constructs are entirely trait-like and it is possible that they do fluctuate over time, with the best predictor of the current levels being the most proximal previous measure. The model accounted for 41% of the variance in stereotype endorsement at 12 months and 46% of the variance in discrimination at 12 months. Model 2: Examining the zero-order correlations (presented in Table 1 ) of each of the subtypes of stigma, we became interested in their differential relationships with distress. Thus, we created a second theoretical model based on the hypothesis that discrimination and distress would predict each other over time but that stereotype endorsement would not predict anything other than itself. The number of parameters-to-sample size ratio for this model using the current sample (4.78) is slightly smaller than the recommended minimum of 5 participants per path [39] . We thought that it was worthwhile to test this model because how these constructs are related over time may have important implications for future research and interventions; however, the results from this model should be interpreted with the small parameter-to-participant ratio in mind and taken as preliminary evidence. The basic model testing our hypotheses showed good fit to the observed data, v (11, N = 110) 2 = 8.44, p = 0.67, RMSEA = 0.000, and is presented in Fig. 2 .
The findings from this model indicated that all of the cross-lagged paths between discrimination and distress were non-significant. This suggests that these two variables do not predict each other over time. The cross-lagged paths between stereotype endorsement and distress were also non-significant. Additionally, each variable had significant autoregressive effects from one time point to the next. The model accounted for 31% of the variance in stereotype endorsement at 12 months, 37% of the variance in discrimination at 12 months, and 69% of the variance in distress at 52 weeks.
To check for the possibility that amount of work was related to stigma, we performed simple correlations between hours of work and indices of stigma at each time point and found no significant correlations.
Discussion
In this study, we explored the extent to which the constructs of stereotype endorsement, discrimination, and psychological distress are stable over time and related to one another, both concurrently and across time. Results suggested three different things. First, the constructs of stereotype endorsement and discrimination experience are stable over periods of 5-7 months; however, as we look out over a span of 12 months, the most proximal scores, rather than the most distant, are the best predictors. Baseline scores were related to 5-month scores, and 5-month scores were related to 12-month scores, but we failed to find that Fig. 2 Path model of the relationships between stereotype endorsement, discrimination, and depression over time. N = 110. Non-significant paths are indicated by dashed lines. All other paths are significant at the 0.05 level baseline scores were related to 12-month scores. Second, the constructs of stereotype endorsement and discrimination experience are related to one another concurrently but analyses failed to detect a relationship over time. Third, while there were bivariate links between an index of psychological distress and discrimination experience, path analyses failed to find any significant links between these variables over time.
One interpretation suggested by these findings is that, over periods of months, internalized sigma is a stable phenomenon, which is distinct from related constructs such as discrimination experiences and psychological distress. In other words, while stereotype beliefs may be stronger among persons with current recollections of discrimination experiences, there was no evidence that previous levels of the recollection of discrimination experiences or of distressed mood played a causal role in later levels of stereotype endorsement. It is thus possible that, consistent with emerging models that suggest impoverished narratives may represent a potent barrier to recovery in schizophrenia [40] , that the internalization of stigma may persist within a person's storied account of who they are long after exposure to stigmatizing experiences. Stereotype endorsement could similarly not be accounted for by levels of emotional distress. While a failure to find significant relationships over the course of a year could reflect measurement issues or low power, results point to the possibility that stereotype endorsement may fluctuate in response to any number of changes in life circumstances.
Of note, these interpretations should be taken at present as speculative and as fodder for future research. Alternative interpretations cannot be ruled out. For one, there are many different factors not accounted for here, which might have influenced the course of the constructs we assessed, including experiences within and outside of rehabilitation. It is also possible that a failure to detect relationships was a function of difficulties with the measures employed.
There are limitations to this study. Generalization of findings is limited by sample composition. Participants were mostly males in their 40s who were involved in treatment. It may well be that a different relationship exists between discrimination experiences, stereotyped endorsement and psychological distress among females, or younger males with schizophrenia, or persons who decline treatment. Results may also not generalize to persons in an acute phase of disorder or to persons who do not enter rehabilitation (e.g. those who decline to engage in work in the wake of having little expectation of success due to internalized stigma). It is also possible the responses to the questionnaires were influenced by participants' expectations of what the experimenters were looking for at baseline or their experiences at work following baseline. We also measured discrimination experiences as they might be reflected in overt behaviors and thus, our measure may not have been sensitive to more subtle forms of discrimination which occur when persons detect stigma in more subtle ways (e.g. via casual comments, facial expression or gestures). Further studies are needed which include a nonrehabilitation control group along with a larger number of assessments gathered across a greater span of time in order to shed more light on whether or not such a construct is stable over the course of a lifetime rather than just a year. Further study is also needed to explore differences among persons for whom stereotyped endorsement changed versus remained the same over time points. Finally, we explored discrimination experiences as a larger construct and it may be that there are certain experiences, which are more closely linked to self-stigma than others are. Qualitative work is needed to develop more finely tuned hypotheses regarding these issues.
In conclusion, with replication, there may be clinical implications to our findings. If stereotype endorsement is something that is stable in the short term but fluctuates over the long-term and is unrelated to discrimination experiences and distress, it may be that interventions are warranted which focus directly upon internalized stigma [41, 42] . It may be that interventions that aim to reduce psychological distress or help persons ward off stigmatizing experiences will not immediately affect how persons come to think about their own lives.
